Oral submucous fibrosis [OSF] is a premalignant condition characterized by inflammation and progressive fibrosis of submucosal tissue, resulting in trismus. It is associated with chewing of areca nut in betel quid. Mortality rate is significant because it transforms into oral squamous cell carcinoma at a rate of 2.3%-7.6%. The aim of this article is to share our experience in managing a case of recurrent oral submucous fibrosis with nil mouth opening by surgical excision, coronoidotomy, and reconstruction of buccal defect using bilateral inferiorly based nasolabial flap, followed by active oral physiotherapy. The patient had reached an acceptable mouth opening with no further recurrence. The patient was observed closely for any malignant transformation. Surgical excision of bands and coronoidotomy followed by reconstruction with nasolabial flaps and active physiotherapy in the postoperative period remains a good option for recurrent and advanced cases of OSF with acceptable functional and cosmetic results. 
Introduction
Oral submucous fibrosis [OSF] is a premalignant condition characterized by inflammation and progressive fibrosis of submucosal tissue, resulting in trismus. It is associated with chewing of areca nut in betel quid and is very common in Southeast Asia but has started to spread to Europe and North America due to its widespread use. Mortality rate is significant because it transforms into oral squamous cell carcinoma at a rate of 2.3%-7.6%. [1] In ancient medicine, Susruta described a condition similar to OSF as "vidari," under the umbrella of mouth and throat diseases. [2] In 1952, Schwartz [3] described a condition of the oral mucosa as "atrophia idiopathica mucosa oris," with the term OSF coined by Joshi in 1953 . [4] The initial presentation of OSF is inflammation. Inflammation is followed by hypovascularity and fibrosis, visible as blanching of the oral mucosa with a marble-like appearance. Blanching may be localized, diffuse, or reticular. In some cases, small vesicles may develop that rupture and form erosions. [5] OSF does
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For reprints contact: reprints@medknow.com not disappear after cessation of the habit but remains permanent. [6, 7] The severity of trismus can be graded by measuring the interincisor opening. The mouth opening is categorized into stage I (>3 cm), stage II (2-3 cm), and stage III (<2 cm). [8] [9] [10] Clinical features of advanced OSF include the loss of puffed-out appearance of cheeks when a patient blows a whistle.
Fibrosis of tongue and mouth impairs tongue movement and leads to depapillation and blanching of mucosa. Fibrosis may also affect the soft palate and uvula, whereas gingival involvement is relatively uncommon. Sometimes, the blockage of Eustachian tubes impairs hearing, and oesophageal fibrosis causes problems in swallowing.
The aim of this article is to share our experience in managing a case of recurrent oral submucous fibrosis with nil/zero mouth opening by surgical excision and reconstruction of buccal defect using bilateral inferiorly-based nasolabial flap, followed by active oral physiotherapy in a 66-year-old male patient. Small effort has been made in the present report aiming to endure adequate, functional mouth opening and to detect any developing malignant change at its earliest.
Case Report
A 66-year-old male patient reported to department of oral and maxillofacial surgery in our Dental College and Hospital with progressive inability to open his mouth for past three months which had resulted in his current stage of nil/zero mouth opening. He could only liquids with great difficulty and had experienced weight loss.
His past medical history revealed surgery for OSF, followed by reconstruction with skin graft five years ago. No other medical comorbidity was present.
He had been a betel nut chewer for more than 20 years and claimed to have reduced its frequency since his first surgery but was noncompliant.
On general examination, he was a moderately built patient with complete trismus and nil mouth opening [ Figure 1 ]. Tight bands were palpable at the commissures and no further clinical examination was possible due to severe trismus.
Panaromic film revealed attrition of dentition with multiple non-restorable teeth and no other significant dental or bony pathology [ Figure 2 ]. An MRI scan of cheek and neck revealed fibrosis of cheek mucosa with no other significant lesions suggestive of malignancy [ Figure 3 ].
Based on clinical and radiological examination, a clinical diagnosis of recurrent oral submucous fibrosis was made.
The patient was reviewed with findings and based on the present condition surgical intervention was the only viable option to improve his mouth opening and his feeding status. The patient was planned for surgical release of fibrous bands, bilateral coronoidotomy, extraction of non-restorable teeth and reconstruction with bilateral inferiorly based nasolabial flap for which he had a written informed consent.
Surgical procedure
Anaesthesia was achieved through fiberoptic nasal endotrachreal intubation. Diathermy was used with caution, starting with the release of bands from commissure, extending posteriorly, taking care not to damage the Stenson's duct by staying below the level of the occlusal plane bilaterally.
With combined blunt and sharp dissection and application of brisement force, the mouth opening improved intraoperatively to facilitate bilateral coronoidotomy [ Figure 4 ]. Following the excision of fibrous bands and gradual application of force with Fergusson mouthgag mouth opening improved to 28 mm [ Figurte 5] . Dissection of inferior fibres of temporalis and deep fibres of masseter was undertaken with biopsy specimen from cheek for histopathology which later came back negative for malignancy.
Bilateral inferior-based nasolabial flap was raised and an orocutaneous tunnel was created in the cheek [ Figures 6 and 7] . The flap was rotated orally extending from the retromolar region to the commissure and achieving closure bilaterally [ Figures 8 and 9 ].
The patient was extubated uneventfully with Ryles tube in place for RT feeds. Oral physiotherapy was initiated 48 
Discussion
The hallmark of diagnosing OSF is clinical and histological. Clinically, one or more of the following symptoms should be present:
• Blanching of oral mucosa defined as a persistent, white, marble-like appearance of the oral mucosa, which may be localized, diffuse or reticular • Tough, leathery texture of the mucosa • Palpable, whitish, fibrous bands. This should be accompanied by histopathological investigations. OSF is characterized by epithelial atrophy with loss of rete ridges and hyalinization of the lamina propria and the underlying muscle.
Treatments for OSF are mainly symptomatic because the aetiology of the disease is not conclusive and it is a progressive disease. Conservative treatment includes vitamin, iron supplements, intralesional injections of hyaluronidase, placental extracts and steroids. Submucosal injections of various drugs may produce temporary symptomatic relief but can lead to aggravated fibrosis, pronounced trismus, and increased morbidity from mechanical injury secondary to insertion of needle and chemical irritation from the drugs. [11] Surgical excision of fibrous bands and propping the mouth open to allow secondary epithelialisation causes rebound fibrosis during healing with variable success rates. Split thickness skin grafting has high recurrence from contracture which we also encountered in our patient as it was a recurrent case and the survival of full thickness skin graft is questionable. [12] The use of island palatal flaps based on greater palatine artery has limited involvement of donor site by fibrosis, limited reach of the flap and need for extraction of maxillary second molars to cover the defect without tension. [12] The limitations of bilateral tongue flap includes severe dysplasia, disarticulation, risk of postoperative aspiration, limited donor tissue for coverage of defect, uncontrolled tongue movements leading to lack of stability and dehiscence and involvement of tongue in 38% of cases, which precludes its use for reconstruction. [12] Buccal fat pad (BFP) is simple due to easy access and could be used to cover defect after excision of fibrous bands. The limitations of BFP are atrophy of the fat in chronic and recurrent disease as in our case and also its anterior reach beyond the cuspids. Any raw area heals by secondary intention and leading to secondary fibrosis and relapse. [13] The radial forearm free flap can be used to replace oral mucosa, and to decrease the trismus associated with resections. However, bilateral radial forearm free flaps are not ideal for defects less than 6-7 cm in diameter and 40% of patients require secondary debulking procedures and the facilities for free tissue transfer are not universally available. [14] Contemporary oral reconstructive options include use of AlloDerm and tissue engineered mucosal grafts.
The nasolabial flap based on superiorly or inferiorly on the subcutaneous blood supply from the transverse, facial, and angular vessels can be used for buccal mucosal defect reconstruction. The rich collateral blood supply of the cheek is derived from the massetric, buccal, infraorbital and transverse facial arteries. [15] A simultaneous ligation of facial artery in unilateral neck dissection does not appear to be a contraindication for ipsilateral inferiorly or superiorly based nasolabial flap, due to the collateral circulation. [16, 17] There is an abundant dermosubdermal plexus supplying the whole area which exhibits a good degree of axiality ensuring good perfusion to the distal aspect of the flap which contributes to the flaps reliability. In one study an ipsilateral second nasolabial flap was used for reconstruction of oral SCC proving the robust nature of the flap. [18] As our case was a recurrent case of OSF with additional scarring and fibrosis as a result from the first surgery where skin graft was used for closing the defect, the functional outcome of the inferiorly based nasolabial flap was satisfactory. The patient was able to open his mouth from nil mouth opening to near normal at five years follow-up with no further fibrosis. The patient was able to maintain the initially achieved maximum interincisal opening. The nasolabial flap provided local accessibility in close proximity to the buccal mucosal defect. The donor site could be closed primarily with a well camouflaged scar in the nasolabial fold and no morbidity [ Figures 10-14] . Postoperation, the trismus was relieved to a great extent with the patient able to chew solid food.
However there are certain limitations to nasolabial flaps which include and are not restricted to the following: 1. A second surgery is needed to close the buccal tunnel which is usually a minor intervention. In certain cases, it can be overcome by deepithelialization of the part in the region of buccal tunnel to facilitate primary closure 2. The width of the flap depends on the laxity of skin in the nasolabial region and is considered more in older age group than in younger age 3. Risk of orocuraneous fistula, hematoma, infection and hypertrophic scarring particularly, if the donor site is closed under tension 4. The other drawback we encountered as in other studies was the intraoral hair growth and the patient had his hair trimmed in his follow-up sessions which subsequently reduced after one year with the mucolization of the grafted tissue. [19] Our conclusion from the case report is that random pattern of nasolabial flaps could be considered a good option for such recurrent cases of OSF requiring a second surgery and reconstruction of the fibrotomy buccal mucosal defects. It has yielded good functional and cosmetic results with minimal complication. The second surgical intervention not only relieved the trismus but also facilitated future oral examination for early detection of recurrence and malignant transformation.
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